Background. Psychiatric epidemiological surveys in China have repeatedly found much lower prevalence estimates than in most other parts of the world.
INTRODUCTION
The prevalence of mental disorders in China has been a focus of controversy for several decades (Kleinman, 1986 (Kleinman, , 2004 Parker et al. 2001) . In 1982 and 1993, leading psychiatrists in China conducted the twelve-region survey and the seven-region survey using the same Chinese version of the Present State Examination and nearly identical methodologies (Twelve-Region Psychiatric Epidemiological Study Work Group, 1986 ; Zhang et al. 1998) . These surveys included large and nationally representative samples (n=38 136 and 19 223 respectively). The point prevalence of affective psychosis (comparable to bipolar disorder and severe depression with psychotic/endogenous features combined) was estimated to be 0 . 076% and 0 . 052% in the two surveys, while the point prevalence of all neuroses [comparable to non-severe major depressive episodes and various anxiety disorders as conceptualized in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV)] was estimated to be 2 . 21% and 1 . 51%.
Although these prevalence estimates are considerably lower than those found in recent psychiatric epidemiological surveys elsewhere in the world (Demyttenaere et al. 2004) , direct comparison cannot be made with the results of other surveys because of numerous methodological differences. For example, many diagnostic categories used in the two surveys were either absent or different from those in international use. Instead of generalized or specific anxiety disorders, an all-inclusive category of ' neurosis' with a 3-month duration criterion was used (Lee, 1996) . Unlike the DSM-IV definition of major depressive episode, affective psychosis in the surveys had a duration criterion of 4 weeks.
Many researchers have reservations about the Chinese findings because epidemiological studies of Chinese people in Hong Kong, Taiwan, and the USA do not indicate that mental disorders are as rare as the two surveys suggest (Cheng, 1989 ; Chen et al. 1993 ; Takeuchi et al. 1998) . Two classes of explanation, albeit empirically little examined and themselves debated, have been offered for the low prevalence estimates in the surveys. The first emphasizes methodological factors that lead to downward bias in estimates, including errors in sampling, stigma-induced under-reporting, and culturally shaped symptom reporting such as somatization (Cheng, 1989; Shen et al. 1998 ; Parker et al. 2001 ; Kleinman, 2004) . The second emphasizes substantive processes that cause prevalence to be genuinely low, such as a resilient family system and a cultural tradition of withstanding hardship that buffer Chinese people against mental disorders (Chen et al. 1993 ; Parker et al. 2001) .
As a first step in a program of research aimed at improving the methodology of epidemiological research prior to carrying out a new national survey of mental disorders in China, we took part in the World Health Organization (WHO) World Mental Health (WMH) Survey Initiative (http://www.hcp.med.harvard.edu/wmh). The Chinese WMH survey was carried out in Beijing and Shanghai. Standardized methods of sampling, training, field procedures and measures were adopted. Our first aim was to re-examine the Chinese epidemiology of mental disorders in a cross-national context. The second aim was to generate a sample of respondents who could participate in further methodological research after the survey to refine the interview methods in preparation for a national survey.
Very brief summary prevalence estimates of four broad disorder classes were previously reported from this survey in the context of a cross-national comparison of WMH results (Demyttenaere et al. 2004) . The current paper presents detailed data on prevalence, severity, correlates, predictors and treatment of individual disorders. It also discusses their implications for mental health policy in China and our future methodological studies.
METHOD Measures
The survey used the WHO Composite International Diagnostic Interview (CIDI 3.0), a fully structured diagnostic interview, to assess disorders and treatment (Kessler & Ü stu¨n, 2004) . Disorders include DSM-IV anxiety, mood, impulse-control, and substance use disorders. CIDI organic exclusion rules were applied in making all diagnoses. A severity gradient was created that defined 12-month disorders as serious, moderate, or mild. Details of this classification and its external validation can be found elsewhere (Demyttenaere et al. 2004) . Briefly put, a serious disorder included such disorder-related conditions as bipolar disorder, substance dependence with a physiological dependence syndrome, and other disorders associated with a suicide plan, a suicide attempt, hospitalization, treatment with an antipsychotic medication, or severe role impairment. Respondents whose 12-month disorder did not meet criteria for serious were classified as either moderate or mild, based on their responses to the disorder-specific Sheehan Disability Scales (Leon et al. 1997) .
The CIDI was translated into Chinese and back-translated using a standard WHO protocol. An expert panel made up of three academic psychiatrists with epidemiological expertise (Y.-C.S., M.-Y.Z., S.L.) and a survey methodologist from the Research Center for Contemporary China (RCCC) in Beijing (fully trained in the CIDI at the University of Michigan and responsible for fieldwork) evaluated its content validity, tested it with Chinese patients, and revised it to ensure that the Chinese terms used were easily understood by lay people.
Subjects
Subjects were urban dwellers who met these criteria: adults aged 18-70 years ; living in a family household ; formally registered in a nonagricultural household; and residing within the urban districts of Beijing and Shanghai.
Sampling
A stratified two-stage systematic selection scheme was used to select the sample with equal probability for every eligible individual in the target population to be selected into the sample. Because this sampling procedure avoids the within-household clustering that is typical of community surveys, no within-household probability of selection weight was applied to the data, increasing the efficiency of the sample. Because the full interview is very long, the interview was divided into two parts in order to reduce respondent burden for respondents who did not have any mental health problems. Part I included the core diagnostic assessment. Part II included information about correlates and disorders of secondary interest. All respondents completed Part I. All Part I respondents who met criteria for any disorder plus a subsample of approximately 25% of those who did not were administered Part II.
'Neighborhood committees (NCs) are local community organizations in urban China that have been established since 1954 to promote communication and mutual help among residents on various issues of everyday living. Each NC consists typically of 100-700 households. Since all urban households belong to such committees, the latter were used as RCCCs preselected primary sampling units (PSUs). The sampling team first approached 50 NCs in each city to check their actual conditions against the obtained demographic data of the PSUs.
Neighborhoods were selected using random sampling, which means that there is no selection bias at that stage. Of course, response bias could exist even though selection bias did not. That is, if the leaders of neighborhoods with poor mental health refused to participate in the survey, we would have response bias in the survey. However, because only a very small amount of refusal occurred at this level of the sample, bias of this sort is very unlikely.
A total of 47 of these NCs in Beijing and 44 in Shanghai were chosen as final PSUs for the survey. According to the pre-decided sampling interval and random starting points, the desired number of households was sampled from the household registration list in each NC. The sampler then checked the address and demographic information of all the eligible members of every selected household against the RCCC's standard Household Sampling Form (HSF). After editing the HSF, the field managers used the data randomly to select eligible persons as respondents. Of the 47 PSUs selected in Beijing there were 4024 eligible individuals who comprised the final master sample of respondents, while 3856 respondents out of the 44 selected PSUs were chosen in Shanghai. After a complete description of the study to the subjects, written informed consent was obtained and interviews were obtained with as many of these designated respondents as possible.
Sample size and weighting
The desired sample size was 2500 completed interviews in each city. The actual sample size was 2633 in Beijing and 2568 in Shanghai. The response rates were 74 . 8 % and 74 . 6% respectively. Weights were applied to the data to adjust for discrepancies between the sample and population census data on the cross-classification of key sociodemographic variables. A second weight was applied to the Part II subsample to adjust for the oversampling of Part I respondents who met criteria for a core disorder.
Training and field procedure RCCC's field managers conducted a one-day training session for field samplers in the two cities following their standard on-site training procedure. The trainers introduced the project, its sampling, principles, methods, and specific requirements for implementing the sampling design. They also carried out briefings on the field conditions and potential difficulties at different sampling stages, demonstration, and exercise. RCCC's field managers then conducted 7 days of training for the interviewers in each city following their standard on-site training procedures. This included six main sessions (introduction; sampling design and procedures ; review of the questionnaire ; methods and techniques of field interviewing ; briefing on field conditions ; potential difficulties in the different neighborhoods) and in-and out-of-classroom exercises for interviewers.
Data analysis
Data are reported on prevalence, severity, association of severity with treatment, and sociodemographic predictors of prevalence, severity, disorder types and treatment. Simple crosstabulations were used to calculate prevalence and severity. Associations of severity with days out of role and treatment were examined using analysis of variance. Standard errors were estimated using the Taylor series linearization method (Wolter, 1985) implemented in the SUDAAN software package (Research Triangle Institute, Durham, NC, USA) to adjust for the clustering and weighting of data. Logistic regression analysis (Hosmer & Lemeshow, 2000) was used to study the sociodemographic predictors of prevalence, severity, health-care treatment and disorder types. Multivariate tests were made using Wald x 2 and F tests computed from design-adjusted coefficient variance/covariance matrices. Confidence intervals were estimated using the Taylor Series method with SUDAAN software to adjust for clustering and weighting. Statistical significance was based on two-sided tests evaluated at the 0 . 05 level of significance.
RESULTS

Demographic distribution
The demographic distribution of the weighted sample in Beijing is similar to that of Shanghai (results available on request). The demographic distribution of the combined and weighted sample is similar to the general population on post-stratification variables after being weighted (Table 1) .
Prevalence and severity
The disorders with highest estimated 12-month prevalence are major depressive disorder (2 . 0%), specific phobia (1 . 9%), and intermittent explosive disorder (1 . 7%). Regarding class of disorder, impulse-control disorders are estimated to be the most prevalent (3 . 1 %), followed by anxiety disorders (2 . 7%), mood disorders (2 . 2%), and substance use disorders (1 . 6 %). The 12-month prevalence estimate of any disorder is 7 . 0% in the total sample.
Among all respondents with 12-month disorders, 13 . 9% are classified serious, 32 . 6% moderate, and 53 . 5 % mild. The distribution of severity across classes of disorder is different from the distribution of prevalence, with mood disorders having the highest percentage of cases classified serious (21 . 4%) and impulse-control disorders the lowest (5 . 6%). Individual disorders within each class with the highest percentage of seriousness are bipolar I-II disorders (100 . 0 %) among the mood disorders, alcohol dependence (54 . 6 %) among the substance disorders, social phobia (24 %) among the anxiety disorders, and intermittent explosive disorder (4 . 9 %) among the impulse-control disorders (Table 2) . Inter-city comparison showed that 12-month prevalence rates of most disorders were not significantly different except for social phobia (Beijing, 0 % ; Shanghai, 0 . 3 %), intermittent explosive disorder (Beijing, 2 . 6 % ; Shanghai, 0 . 6 %), alcohol abuse/dependence (Beijing, 2 . 5 % ; Shanghai, 0 . 4 %) and alcohol dependence (Beijing, 0 . 8% ; Shanghai, 0 . 3 %) (detailed results available on request).
Association of severity with treatment types
The CIDI assessed 12-month treatment by asking respondents if they ever saw any of a long list of professionals either on an outpatient basis or as an in-patient for problems with their emotions, nerves, mental health, or use of substances. The present analysis grouped these professionals into four major groups: general medical (e.g. general practitioners), mental health (e.g. psychiatrists), healthcare (general practitioners and psychiatrists combined), and non-healthcare (e.g. spiritualists). Respondents with different levels of severity were compared on their treatment-seeking from the four major groups of professionals. As results were very similar in the two cites, only summary results for both cities combined are reported here.
Among all respondents with at least one 12-month disorder, only 3 . 4 % sought treatment within 12 months of the interview. Cases classified severe or moderate had a higher proportion in treatment (19 . 8 %) than those with no disorder (2 . 9 %) and with a mild disorder (1 . 7 %). The most common type of treatment for all cases as well as severe/moderate cases and noncases was general medical treatment. Among the mild cases, general medical and mental health treatment were equally common (Table 3) .
Sociodemographic predictors of disorders
Analysis documented that the odds ratio (OR) of any 12-month CIDI disorder is significantly related to age, sex, and family income. Young age is a risk factor and being female is a protective factor. The OR of severity is significantly related to sex and marital status. Being female and never married are risk factors of severity (Table 4) . Regarding the four classes of disorders, low-average income and being separated/ widowed/divorced are risk factors for mood disorders. Low income and no/primary school education are risk factors for anxiety disorders. Low-average income is a risk factor and being never married is a protective factor for impulsecontrol disorders. Young age is a risk factor, and being female, of average income and never married are protective factors for substance use disorders.
Some statistically significant interactions emerged in the analysis of age and education as risk factors for any disorders between the two cities. This also applied to income for severity of disorders, e.g. young age being the risk factor of any disorders was more significantly shown in Beijing than in Shanghai. However, inspection of within-city patterns in most of these cases showed that the interaction was due to an outlier of little significance (detailed results available on request).
Sociodemographic predictors of treatment
Respondents with severe and moderate disorders were significantly more likely to receive treatment than mild disorders in both cities. After controlling for disorder severity, analysis documented that the OR of receiving treatment is significantly related to age and family income, with lower income and higher age being associated with higher treatment rates (Table 5) . Gender, education, and marital status were not significantly related to treatment after controlling for disorder severity.
Some statistically significant interactions emerged in analysis. Inspection of within-city patterns showed that the interaction was due to an outlier in most of these cases except the following : respondents with moderate to severe disorders were more likely to receive treatment in Shanghai than in Beijing; and older respondents were more likely to receive treatment in Beijing (detailed results available on request).
DISCUSSION
Methodological considerations
It is not commonly known that psychiatric epidemiological surveys in China routinely use psychiatric doctors as interviewers (TwelveRegion Psychiatric Epidemiological Study Work Group, 1986 ; Zhang et al. 1998) . One reason is that the latter are relatively inexpensive to use. But there is another reason, namely, that Chinese epidemiological researchers are unfamiliar with, and at times skeptical about, the established practice where lay people are rigorously trained and able to make psychiatric diagnoses.
Although clinicians may make more valid diagnoses, there is a potential drawback of the above Chinese approach to community epidemiological surveys. This is that Chinese psychiatrists are clinically accustomed to dealing almost entirely with severe mental disorders. As such, they may be inclined to discount less severe depressive and anxiety disorders during diagnostic assessments (Lee, 1996) . In fact, even mainland Chinese researchers have now acknowledged that interviews by psychiatrists can lead to underestimates of anxiety and depressive disorders . The present study is the first Chinese community survey to use lay personnel to make fully structured psychiatric diagnoses. It shows that, when compared with similar Western surveys using basically the same methodology (Demyttenaere et al. 2004) , quite low prevalence estimates are still obtained. This is despite our having used a state-of-the-art psychiatric epidemiological approach that includes rigorous sampling and interviewer training, a detailed fully structured diagnostic interview, careful field quality control procedures, computerized data entry and diagnostic algorithms, and meticulous statistical analysis.
Our findings are nonetheless instructive because they suggest that some of the methodological explanations previously raised to account for low prevalence in the 12-region and 7-region surveys are probably inappropriate. We obtain the same low prevalence estimates here despite the more sophisticated (albeit not necessarily more valid) methods. However, our results should not be uncritically taken as evidence of excellent mental health among Chinese people. We believe that previously unexamined methodological possibilities may explain the low prevalence estimates. These include stigmainduced conscious non-disclosure and conceptual and measurement problems leading to failure to detect disorders. We therefore plan to carry 
out methodological follow-up studies in the WMH sample to investigate such possibilities.
As part of this methodological work, a preliminary study in which SCID (Structured Clinical Interview for DSM-IV Disorders) interviews (First et al. 2002) were conventionally administered by a trained psychiatrist to a small probability subsample of WMH respondents yielded similarly low prevalence estimates, arguing in favor of a substantive interpretation of results. However, our methodological studies will also explore the possibility that these SCID interviews missed clinically significant cases owing to the administrative incompatibility of the SCID with the subjective flow of psychopathological experience in Chinese people. In accordance with our clinical experience, anthropological research in China has long demonstrated that patients diagnosable with DSM-III major depression routinely initiated somatic distress that was readily linked to affective and cognitive psychopathology in skillfully conducted interviews (Kleinman, 1986) .
It should be emphasized that this somatopsychic mode of reporting distress does not indicate that all Chinese people merely deny depression (Cheng, 1989) . Nor does it tally with the hierarchical configuration of symptoms in the DSM schema (i.e. psychological distress is core whereas somatic distress is peripheral) upon which current psychiatric diagnostic schedules are rigidly based (Lee, 1996) . If the similar interpersonal flow of psychopathological experience described above is typical of many respondents in the present study, then the fully structured WMH-CIDI, by focusing obligatorily on psychological core symptoms first, may generate an excessive number of false-negative cases. Our findings therefore motivate us to devise experience-near methods of eliciting diagnoses in community surveys without giving priority to psychological disturbance as an initial core symptom.
Patterns of findings
Despite the above methodological issues, the general pattern of our findings resembles those of other participating WMH countries in several ways (Demyttenaere et al. 2004) . Because of small sample sizes in each of the two cities studied, we combined the two samples in order to generate enough statistical power to detect significant associations that could not be detected in either city separately. Despite some differences in the prevalence of certain disorders between Beijing and Shanghai, a similar pattern of findings is found in the two cities. These include the usual gradient of severity of disorders, higher prevalence of anxiety than mood disorders, sociodemographic risk factors, and much higher popularity of general medical over psychiatric help-seeking.
As in the previous Chinese surveys, we found a generally low prevalence of substance use disorders. Nonetheless, these disorders have elevated prevalence among younger people (especially male) and those with high income (Table 4 ). This may be one early sign of the harmful effect of prosperity on people's mental health in urban China. Although the Chinese national surveys did not cover impulse disorder, the fact that intermittent explosive disorder has a comparatively high prevalence (1 . 7%) is of interest because uncontrollable irritability (fanzao) is reportedly a common symptom among Chinese patients with neuroses or neurasthenia (Lee, 1996) .
Unmet treatment need
Previous Chinese surveys did not measure severity of disorder or unmet treatment need. Both of the national surveys used the ninth edition of the Present State Examination (PSE-9) psychosis and neurosis screening schedules that required significant functional impairment lasting over 1 month as a criterion of caseness . This would make psychiatric interviewers biased toward the identification of severe disorders. In contrast, we conducted the first survey in China that encompassed a spectrum of DSM-IV disorders classified by severity.
From a public health perspective, it is striking that unmet treatment need is almost routine, even in the two most developed cities in contemporary China. Given that China has a 1 . 3 billion population, the low prevalence estimates we demonstrated still translate into an enormous number of people with untreated mental disorders. The finding is indeed disturbing that 96 . 6% of people with any disorder and 80 . 2% of those with moderate and severe disorders received no 12-month treatment, even in Beijing and Shanghai where a higher than average concentration of health care resources including better-trained psychiatrists exist. For those people who did seek help from general medical practitioners (who usually have little mental health training in China), the outcome of treatment is unclear.
System barriers to care
Psychiatric stigma has routinely been blamed for the undertreatment of mental disorders, especially in non-Western societies (Lee, 2002) . However, stigma cannot be the main reason for the high level of unmet treatment need in our study. This is because the great majority of people with disorders do not receive any form of treatment, including from general medical practitioners who do not stigmatize. Nor is low perceived need a convincing reason because it is most unlikely that some 80 % of people with symptoms of moderate and severe mental disorders do not wish to seek care. Thus, stigma, low mental health literacy, and low perceived need cannot adequately explain the gross undertreatment.
Health economists have admonished that one of the most significant casualties during China's transition to a market economy has been the health care system. Once renowned for equity, it is buckling under the pressure to survive with waning Government subsidy. Medical insurance coverage is now non-existent in rural China and only available to about 40 % of the urban population, some of whom have depleted their accounts. Consequently, out-of-pocket payment or co-payment for treatment fees is becoming increasingly common. Besides, hospitals have sought to increase revenue through charging patients for new diagnostic procedures, prolonged in-patient stay, or use of expensive new drugs (Yip & Hsiao, 1997) .
The consequences of such an economic reality are wastage of already limited health-care resources and structural barriers to care. People suffering financial hardship may avoid seeking medical service or are declined such service. In contrast, those who are financially better off may receive treatment for subthreshold symptoms. Such a disparity may be reflected by the finding, unique among WMH participating countries, that China had a higher percentage of people with no disorder than mild disorder that received 12-month treatment (Table 3) . It is also supported by the finding that high income is associated with high treatment rates (Table 5) . Since untreated mental disorder causes substantial productivity loss, the unmet treatment need we demonstrated is ironic in the context of China's quest for continued economic growth. The need for multi-level and multi-sector efforts to address unmet treatment need can hardly be overemphasized.
Limitations and future research First, owing to limited funding, we studied a metropolitan sample even though China is about 75% rural nowadays. While the study provides a foundation on which to build a large nationally representative survey, our results should not be generalized indiscriminately. We believe that epidemiological studies are urgently needed in vast areas of rural China where suicide rates are high and health insurance is almost non-existent (Yip & Hsiao, 1997 ; Shen et al. 1998) . Second, we have not conducted a meaningful number of clinical reappraisals to validate or calibrate the CIDI DSM-IV diagnoses and the Sheehan Disability Scale. As such, our prevalence and severity estimates should be considered preliminary. Third, because of the low prevalence and treatment rate, the small number of cases in specific diagnostic categories, even when data from the two cities are combined, limits the power of statistical analysis. In theory, we can overcome this limitation by studying a very large sample of individuals. However, the cost of doing so is prohibitive in China, where funding for mental health research is grossly inadequate. We therefore believe that it is important to devise methodological improvements that can lead to more accurate and presumably higher prevalence estimates. Regarding methodological issues, we suspect that community diagnostic interviews with Chinese people will be found to work better if they start with questions about physical health and those symptoms that bother them most, followed by asking the diagnostic stem questions on current psychological disturbance. This anthropologically informed 'bottom-up ' or somato-psychic approach to symptom elicitation may ' warm up ' Chinese respondents and facilitate the disclosure of mood and cognitive symptoms later on in the interview. This will be one key methodological enhancement strategy in our future studies. It may also help to resolve debates over the intricate issue of somatization in Chinese people (Cheng, 1989 ; Parker et al. 2001; Kleinman, 2004) .
A further limitation of the present survey is that we excluded schizophrenia from the assessment because of the problems of nonresponse bias and overestimation of psychotic symptoms by lay people during structured interviews (Kessler et al. 2005) . Finally, when several other non-Western countries (e.g. India, Indonesia, and Turkey) that have participated in the WMH Initiative complete their surveys, cross-national comparison of data may shed light on some of the issues raised in this paper. If problems such as those we have discussed likewise occur, the CIDI cannot be considered a globally satisfactory instrument until it is successfully adapted to such non-Western communities. The latter is the next task on our agenda.
